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CKAHHPyiOIIl,Afl 9JIEKTPOHHAH MHKPGCKOIIHH 
nPH HCCJIE^OBAHHflX HEKOTOPbIX nAPABHTHHECKHX 
nPOCTEHniHX PbIB 

T. E. TopiomKHH, B. A. Myccejmyc 

BceC 0 I 03 HLIH HayHHO-HCCJieAOBaTeJILCKHH HHCTHTyT npy^OBOrO ptl 6 HOrO X 03 HHCTBa, 

PbiSHoe Mockobckoh o6ji. 

IIpeAJiaraiOTCH MeTOAbi noAroTOBKH HeKOToptix napa3HTHpyioii];Hx Ha pbi6ax npocTen- 
iirax aJih cKaHnpyiorAeH ajieKTpoHHon MHKpocKomra. Ha npHMepe mhkcochophahh h hh- 
&y3opHH o6cyjKAaiOTCH Bonpocu HHTepnpeTaAHH Aamibix, nojiyneHHbix c ee noMombio. 

BHOJiorHHecKne nccjieAOBaHim b nocjieAHne tojsm oSorarajincb hoblimh 
B03M0>KH0CTHMH, CBH 3 aHHLIMH C nOHBJieHHeM CKaHHpyiOII],eH BJieKTpOHHOH 
MHKpOCKOIIHH, n 03 B 0 JIHI 0 II],eH H 3 y T iaTL nOBepXHOCTL 06 r beKT0B B IirapOKOM AHa- 

na 30 He yBeJimieHHH ot 7 x ao 150 000 X. BticoKan pa 3 peinaioii],aH cnocoS- 
hoctl b coneTaHHH c rjiy 5 nHOH pe 3 KO H 3 o 6 pa>KaeMoro npocTpaHCTBa no 3 BO- 
jineT nojiy^HTB H 3 o 6 pa>KeHHe noBepxHOCTH caMLix pa 3 JmnHLix oSbeKTOB. 

IlepcneKTHBHO npHMeHemie CKaHHpyioii],eH ajieKTpoHHon MHKpocKonHH 
b napa 3 HTOJiorHH. IIapa 3 HTH 3 M KaK $opMa B 3 anMOOTHOineHiiH opraHH3MOB 
pa 3 HOrO ypOBHH pa 3 BHTHH BLI 3 LIBaeT B 03 HHKH 0 BeHHe CneiI,HaJIH 3 HpOBaHHLIX 
CTpyKTyp, Mop(|)OJiorHHecKH npe 3 BLinaHHO pa 3 HOo 6 pa 3 HLix. Mop(j>ojiorHH CTpyK- 
TypLi onpeAeJieuHLiM o 6 pa 30 M CBH 3 aHa c (JjyHKpiieH KaK caMOH CTpyKTypLi, TaK 
h oSbeKTa b pejiOM. CKaHHpyiOH],aH ajieKTpoHHan MHKpocKonHH, AaBan o 6 beM- 
Hoe H 3 o 6 pa>KeHHe ofibeKTa hjih ero nacTen, no 3 BOJiaeT oxBaTHTL oSbeKT b pe- 
jiom, yBH 3 aTb $yHKu,HH nacTen c (JjyHKipieH Bcero opraHH 3 Ma. 

J^JIH HCCJieAOBaHHH 6 lIJIH BLlSpaHLI 3 npeACTaBHTeJIH MHKCOCnOpHAHH 
h pecHHHHan HH(J)y 3 opHH Chilodonella cyprini. CBeAemm o npnMeHeHHH CKa- 
HHpyiOIU,eH 3 JieKTp 0 HH 0 H MHKpOCKOnHH B HCCJieAOBaHHHX napa 3 HTOB pbl 6 

HeMHoro (Lom, Weiser, 1972 ; Lom, 1973 , h Ap.)* 

MATEPHAJI H METOJJbl 

IIoAroTOBKa npenapaTOB Bejiacb b pe>KHMe, peKOMeHAOBaHHOM a^h cbo- 
Soahlix KjieTOK (Jeol news, 1972 ). Mhkcociiophahh Myxidium rhodei Leger, 
1905 H 3 njiOTBLi Rutilus rutilus n Henneguya psorospermica Thelohan, 1895 
H 3 m,yKH Esox lucius 6 bijih nojiyneHBi H 3 rjmn;epHH->KeJiaTHHOBLix npenapaTOB, 
npnroTOBjieHHLix ajih CBeTOBoii MHKpocKonnn. Chloromyxum truttae Leger, 
1905 BLiAeJiHJin H 3 >KeJinHoro ny 3 Bipn ceMrn Salmo salar , a Chilodonella 
cyprini H 3 cjih 3 h c noBepxHOCTH TeJia necTporo TOJiCTOJioSnKa Aristichthys 
nobilis. UccjieAOBaHHH npoBOAHJin c noMom,Bio MUKpocKona «GWIKscan- 
100 - 4 ». 


PE3yjIbTATbI 

Ha pncyHKe (a) npeACTaBjieHa Henneguya psorospermica. OSiipie onepTa- 
hhh coBnaAaiOT c H 3 o 6 pa>KeHHeM, HaSjiiOAaeMBiM b onranecKon MHKpocKonnn. 
IIOBepXHOCTb CTBOpKH HMeeT BnHHHBaHHH, SyrpBI, CKJiaAKH, naCTL KOTOpLIX, 
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no seen BepoHTHOCTn, CBH3aHa c $HKCan,neH. Mojkho npeAnojionoiTb, hto 
2 6yrpa b nepeAHen nac™ cooTBeTCTByiOT nojinpHtiM KancyjiaM. BnanKBaHne 
cooTBeTCTByeT oSjiacTn pacnojiomeHHH aMeSonAHoro 3 apoAHina, KOTOpLin 
He HMeeT ctojib njiOTHOH kohchctchahh, Kan nojinpHbie Kancyjibi. Ha3HaneHne 
n nponcxo>KAeHne AByx CKJiaAOK, HAynpix baojib noBepxHOcra CTBopKH 
(ot nojiapHLix Kancyji ao xboctoboh nacTn), MeHee hcho. IHob Me?KAy CTBop- 
KaMH neTKo npocMaTpHBaeTca b OTAeJibHbix MeCTax b BHAe tohkoh jihhhh. 
UIoBHLin BajinK He BcioAy aoctbtohho hctok, hto CBH3aHo c panypcoM ctjcmkh. 



CnaimpyioiAHe ajieKTpomibie MHKpo(j)OTorpa<j)HH. Hanbuienne 30Jiotom* 


a — MHKCOcnoppiAHH Henneguya psoro&permica , yBeji. 16 000; 6 — MHKCOcnopHAHH Myxidium rhodei , 
yseji. 30 000; e — mhkcoceeophahh Chloromyxum truttae, yBeji. 20 000; 2 — ynacTOK BeHTpajibHOM no- 
BepxHOCTH c poTOBHM OTBepcmeM HH<£iy3opHH Chilodonella cyprini, yBeji. 15 000. 


Xboctoboh otpoctok H3 omyT bhh 3 , h 3tot h 3 th 6 o6ycjioBjieH njiaCTHHHocTbio 
OTpocTKa no KpaHHen Mepe ot 30 hli KOHTaKTa co CTBopKoii. 

Ha pncyHKe (6) noKa3aHa cnopa Myxidium rhodei. Xopomo 3aMeraa 
npoAOJibHan CKJiaAnaTOCTb noBepxHOCTH, KOTopan OTMenaeTCH b BHAe nojioc 
h b cBeTOBOH MHKpoCKonHH. CKJiaAnaToCTb HMeeT peryjiHpHbiii xapaKTep n pac- 
nonaraeTcn c AByx CTopoH ot cpeAnefi 6ojiee tojictoh cKjiaAKH. ToJiCTyio 
CKJiaAKy cjieAyeT npnHHTb, bhahmo, 3a iiiobhhh BaJiHK, cocahhhioiahh 
2 CTBOpKH. EAHHCTBeHHHM B03pa>KeHHeM npOTHB 3TOTO npeAHOJIOJKeHHH HBJIH- 
eTCH OTCyTCTBHe HIBa. B03MO>KHLie npHHHHLI 3T0T0 HBJieHHH oScyJKAaiOTCH HH>Ke. 
06pani,aeT Ha ce6n BHHMaHHe tot $aKT, hto HajiHnne CKJiaAOK He HCKjnonaeT 
o6pa30BaHHe BHHHHBaHHH. n P H 3TOM CKJiaAKH CJieAyiOT pejlbe(f)y BnHHMBaHHH. 

Ha pncyHKe ( e) noKa3aHa cnopa Chloromyxum truttae. 06 m,aH (JopMa 
COBnaAaeT C AcIHHBIMH CBeTOBOH MHKpoCKonHH. BHAHMHe B CBeTOBOH MHKpO- 
CKOn pe6pbIHIKH B ACHCTBHTeJIbHOCTH npeACTaBJIHIOT C060H TOHKHe CKjiaAKH, 
KOTopbiMH SoraTa noBepxHOCTb cnopn. PncyHOK CKJiaAOK BecbMa pa3Hoo6pa- 
3eH. IUoBHHH BaJIHK XOpOHIO npOCMaTpHBaeTCH BMeCTe CO HIBOM. noBepxHOCTb 
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Ka^Kflon CTBopKH pa3AejieHa AonojiHHTejibHbiM BajiHKOM Ha 2 Hacra; b pac- 
aeTe Ha n,ejiyio cnopy Kansan Tanaa aacTb — aeTBepTb n,ejiOH. Kansan 
«aeTBepTb» HMeeT BnaAHHy, 3axBaTLiBaK)Hi,yio npn6jiH3HTejibHO nojiOBHHy 
noBepxHOCTH. PncyHOK CKjiaAOK bo BnaAHHe OTjmaaeTca ot pncyHKa ocTajib- 
hoh aacra h, bo 3 mo>kho, He 3aBncnM ot Hee. B yrjiOBoii aacra noBepxHOCTH 
BnaAHHLi, Me>KAy hiobhlim h AonojiHHTejibHbiM BajinnaMH, b Ka^KAoii aeTBepra 
HMeeTCH CKjiaAKa c 6yjib6oo6pa3HbiM pacHrapemieM, b H,eHTpe KOToporo HMe- 
otch Bna^HHa nyroBHH,eo6pa3HOH (JopMbi. BepoaTHO, bto npoSoana, 3anpbi- 
BaiOHi,aH OTBepcTHe nojiapHon Kancyjibi. Hhcjio (4) h pacnojio>KeHHe 6yjib6o- 
o6pa3Hbix pacniHpeHHH CBHAeTejibCTBy tOT b nojib3y CAeJiaHHoro npeAnojio>KeHHH. 

Ha pncyHKe (a) noKa3aH yaacTOK BeHTpaJibHoii noBepxHOCTH Chilodonella 
cyprini c potobbim OTBepcraeM. Bhahbi MHoroaHCJieHHbie pecmiaKH, HMeionpie 
b OTAejibHbix MeCTax ynopaAoaeHHoe pacnojio>KeHHe. LJhtoctom HMeeT $opMy 
BOpOHKH C BHyTpeHHHMH CKJiaAKaMH. Ea3aJIbHbIH KOHen; peCHHHeK He BHAeH, 
noaTOMy cnoco6 KpenjieHHH nx k noBepxHOCTH KjieTKH HeaceH. 

OBCYHCAEHHE JPE3YJIbTATOB 

HecMOTpa Ha npocTOTy h HarjiHAHOCTb nojiyaaeMbix b CKaHHpyiomeH mhk- 
pOCKOnHH H3O0pa>KeHHH, HeoSxOAHMO yHHTbIBaTb BeCb KOMnjieKC (JaKTOpOB, 
o6pa3yiom,HX bto H3o6pa>KeHHe. no cynjecTBy Ka>KAaa MHKpo(f)OTorpa(|)HH 
npeACTaBjiaeT co 6 oh pe3yjibTaT (f)H3HaecKoro aKcnepnMeHTa HaA XHMnaecKH 
o6pa6oTaHHbiM npenapaTOM. noaTOMy npn HHTepnpeTaijHH nojiyaeHHbix a^h- 
hbix HeoSxoAHMO yaHTbiBaTb BjiHHHne Bcex CTyneHeii o6pa6oTKn ot b 3 hthh 
M aTepnajia ao o6pa6oTKH $otochhmkob. Ochobhoh npHHipin HHTepnpeTaipiH 
aaKjnoaaeTCH b tom, hto nojiyaaeMaa HH(|)opMaH,HH HBjiaeTca jihhib OTpa?Ke- 
HneM hcthhhoh, KOTopaa npomjia aepe3 HCKa?KaioiH,ee B03AeHCTBne npnSopoB 
n cnocoSoB o6pa6oTKH. 

06pa30BaHne H3o6pa?KeHHH b CKamipyiOHj,eM ajieKTpOHHOM MHKpocKone 
nponcxoAHT 3a caeT BTopnaHbix ajieKTpoHOB, BbiSnBaeMbix c noBepxHOCTH 
o6T>eKTa TOHKHM 9 JieKTp OHHbIM JiyHOM. BTOpHHHbie aJieKTpOHbl nOnaAaiOT 
Ha cneipiajibHbiH ACTeKTop, KOTopbiii reHepnpyeT cnrHaa, npeo6pa3yeMbin 
3aTeM b TejieBH3HOHHoe H3o6pa>KeHHe. BaeKTpoHHbiii jiya ckojib3ht no no- 
BepxHOCTH o6T>eKTa (cKaHHpyeT), h TaM, rAe ynaa nepBHHHbiH Jiya, BbiSnBa- 
iotch BTOpHHHbie ajieKTpoHbi. Hx KOJinaecTBo h aHeprna 3aBncaT ot cbohctb 
B eni,ecTBa o6i>eKTa n pejibe^a noBepxHOCTH. BjiaroAapa aTOMy mojkho HaSaio- 
AaTb noBepxHOCTH o6i>eKTa. YrjiySjieHHa h BnaAHHbi 6yAyT BbirjiaAeTb 6ojiee 
TeMHbiMH, aeM BbiCTynw. OAHano cbohctbo BenjecTB noBepxHOCTH 0Ka3biBaeT 
Ha H3o6pa>KeHHe He MeHbinee BjinaHne, aeM pejibe(|). Ecjih Bem,ecTBo noBepx- 
hocth njioxo reHepnpyeT BTopnaHbie ajieKTpoHbi, to narao H3 Tanoro BenjecTBa 
6yA©T Ka3aTbca «hmoh» Ha $OHe BenjecTBa, jierKO oSpasyioiijero BTopnaHbie 
ajieKTpoHbi. noBepxHOCTH, oSjiaAaiomaa njioxnMH ajieKTponpoBOAaiipiMH cboh- 
CTBaMH, 6yA©T BbirjiaAeTb 6ojiee apao, hto CBH3aH0 c HaKorniemieM 3apaAa 
Ha Hen. HpKocTb MO>KeT Sbitb ctojib Sojibihoh, hto nponcxoAHT «3a6nBaHne» 
AeTajieii o6i>eKTa h oh bkitjihaht Kan CBeTJioe naTHO. 

3to oco6eHHO aacTO nponcxoAHT npn Ha6jnoAeHnn 6nojiornaecKnx o6beK- 
tob, KOTopbie b AcrnApaTHpoBaHHOM cocToaHnn oSaaAaiOT njioxoii ajieirrpo- 
npoBOAHOCTbio. ^Jia ycTpaHeHna 3thx a^eKTOB MaTepnaa BMecTe c noA- 
jiojkkoh HanbijiaiOT tohkhm caoeM MeTaJiJia b BanyyMe. B pe3yjibTaTe aaeKTpo- 
npoBOAHocTb $OHa n o6pa3ii;a BbipaBHHBaeTca, n b nocTpoeHnn H3o6pa>KeHHa 
BeAynj,yio pojib HaanHaeT nrpaTb pejibecJ) noBepxHOCTH. njieHKa MeTaJiJia bbi- 
nojiHaeT n Apyryio nojio>KHTejibHyio pojib, otboah TenjiOByio aHeprnio ajieK> 
TpoHHoro nyana n 3aiH,HiH,aa o6i>eKT ot pa3pymeHna. 

Tanaa noAroTOBKa HMeeT cboh OTpHH,aTejibHbie CTopoHbi. Pa3pemeHne 
AeTajieii 3aBHCHT ot tojih^hhbi cjioh HanbijiaeMoro MeTaJiJia. ,U,eTajiH o6T>eKTa 
CTaHOBHTca 6ojibme no pa3MepaM, h bto yBejinaeHHe TpyAHO KOHTpojinpOBaTb. 
^eTajiH o6i>eKTa, KOTopbie MeHbrne tojih^hhbi cjioh MeTaJiJia MoryT He bbihb- 
JIHTbCa Ha H3o6pa?KeHHH, aTO He rOBOpHT 06 HX OTCyTCTBHH. OcoSeHHO CHJIb- 
Hbie noTepH AeTajieii nponcxoAHT npn pacnoJio?KeHHH o6T>eKTa Ha njiocKoii no- 
BepxHOCTH. TexHOJiorna HanbijieHHa npHBOAHT k He3HaaHTeJibHOMy crjia>KH- 
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BaHHio pejiBe$a, KOToporo AocTaTOHHo, hto6bi ckpbitb MejiKne A^Tajin, Ha- 
npHMep hhth. IIojio?KeHHe ycjio>KHHeTCH eme h TeM, hto cjioh MeTajiJia, Ha- 
npHMep 30JI0T0, MO>KeT o6pa30BBIBaTB Co6CTBeHHBie TpenjHHBI, KOTOpBie BHAHBI 
npn Sojibhihx yBejiHneHHHX h chjibho MemaiOT bbihbjighhio AeTajiefi oSBeKTa, 
HMeiomHX 6oJiee MHTKne onepTaHHH. Pa3pemeHne AeTajiefi 3aBHCHT TaK?Ke 
ot paKypca cbgmkh h cnocoSoB o6pa6oTKH $OTOMaTepnaJia. BepoaTHO, 9th 
npHHHHBi npHBeJin k TOMy, hto hiob Ha iHOBHOM BaJiHKe Myxidium rhodei 
(cm. pncyHOK, 6 ) He npocMaTpnBaeTCH. Bnojme bo3mo?kho, hto AonojiHHTejiB- 
hbih BajiHK y Chloromyxum truttae (cm. pncyHOK, e) TaK?Ke HMeeT hiob. OftHaKO 
HIOB MO>KeT He BBIHBJJHTBCH H B TOM CJiyuae, eCJIH OH HMeeT ynJIOmeHHBIH pei’Be(|). 

Bonpoc 0 bjihhhhh BaKyyMa Ha nojiyuaeMoe H3o6pa?KeHHe TpeSyeT ot- 
AejiBHoro paccMOTpeHHH. BnpaTpe oh 3aKJH0HaeTCH b cjieAyiomeM. Ilpn xhmh- 
HecKoii o6pa6oTKe npenapaTa nacTB >khakocth MO>KeT ocTaTBcn BHyTpn h npn 
noMemeHHH b BaKyyM HauHeT ncnapnTBCH, A e $opMnpyn noBepxHocTB oSBeKTa. 
MnKCOCnopHAHH CHHTaiOTCH o6BeKTaMH C >KeCTKOH CTpyKTypoil, T. e. HMeiOT 
TBepAoe noBepxHocTHoe noKpBiTne. IIoaTOMy npn noMeipeHHH b BaKyyM ohh 
MoryT Ae$opMHpoBaTBca, b hbcthocth o6pa30BBiBaTB HaSjiiOAaeMBie hbmh 
CKJiaAKH. Tanan Ae^opMaipm roBopnjia 6 bi o HeKOTopofi AOJie 9JiacTHHH0CTH 
b CTBopKax cnopBi. UccJieAOBaHHBie oSBeKTBi, oAHaKo, HMeiOT noAoSHyio ncnep- 
HeHHOCTB H B CBeTOBOH MHKpOCKOnHH, TAB OHH He nOABepraiOTCH B03AeilCTBHI0 
BaKyyMa. Bonpoc Bee >Ke He M05KeT 6 bitb perneH 0AH03HanH0 6e3 Aonojmn- 
TejiBHBix HCCJieAOBaHHH. Ha pncyHKe (a) bhaho, hto otpoctok Henneguya 
psorospermica H3orHyT b hjiockocth, nepneHAHKyjinpHOH njiocKocTH ihobhoto 
BajiHKa, h, cyAH no $OTorpa(|)HH, btot h3Th6 BBI3BBH njiacTHnecKOH Ae$opMa- 
H,HeiI BO BpeMH XHMHHeCKOH o6pa6oTKH. 

Chjibhbim MemaioiAHM $aKTopoM HBJineTcn njieHKoo6pa30BaHne Ha noBepx- 
HOCTH o6BeKTa BO BpeMH nOArOTOBKH. OcoSeHHO CHJIBHO 9TO npOHBJiaeTCH 
npn $HKCaiI,HH o6BeKTOB, o6HTaK)II],HX B CJIH3H. OTMLIBKa CJIH3H 6y(|)epHBIM 
pacTBopoM He AaJia 9$(|)eKTa h, KpoMe toto, npHBOAHJia k rn6ejin xiuioAOHeJiJi 
(CMOpmHBaHHe, CBOpaHHBaHHe). <pHKCaiI,HH B HaTHBHOH ?KHAKOCTH HeH3MeHHO 
AaBajia njieHKy, KOTopan, bhahmo, o6pa30BBiBajiacB 3a cneT nojiHMepH3an;iiH 
cjih3h rjnoTapoBBiM ajiBAerHAOM. nocjie HeKOTopBix HeyABHHBix nonBiTOK yAa- 
jiocb pa3pa6oTaTB yAOBJieTBopHTeJiBHyio MeTOAHKy $HKcan,HH, Ha3BaHHyio 
«rjnoTapoBBiii hiok». K cocnoSy cjih3h Ha nacoBoe CTeKJio Ao6aBJiHJin He- 
ckojibko KaneHB boabi h nocjie BBixoAa xoth 6bi nacTH xHjiOAOHeJUi H3 KOMKa 
cjih3h AoSaBjiHJin 1—2 KanjiH 25%-ro rjnoTapoBoro ajiBAerHAa. nocjie no.iy- 
MHHyTHOH BBIAep>KKH Ao6aBJIHJIH TpOHHOe KOJIHHeCTBO HHCTOH BOABI HJIH 
6 y$epa h nnneTKOH OT6npajiH XHJiOAOHeJiJi b Apyroe nacoBoe CTeKJio, rAe npo- 
MBiBajin hx eipe pa3 hhctoh boaoh. CBopanHBaHHH XHJiOAOHeJiJi He nponcxo- 
Ahjio, o6pa30BaHHH njieHKH TO?Ke He HaSjiiOAaJiH. no-BHAHMOMy, cjih3b no- 
JIHMepH30BaJiaCB, H XHJIOAOHeJIJIBI OTMBIBaJIHCB OT Hee TOKOM BOABI. BBICOKan 
KOHH,eHTpaii,HH rjiiOTapoBoro ajiBAerHAa BBi3BiBaJia MTHOBeHHyio ocTaHOBKy 
>KH3HeAenTejiBHOCTH h $HKcaii,Hio CTpyKTyp, He AonycKan nocMepTHBix H3- 
MeHeHHH. E[peAJIO>KeHHBIH MeTOA nOArOTOBKH HeKOTOpBIX napa3HTHHeCKHX 
npOCTeHHIHX pBl6 AJIH CKaHHpyiOIH,eH 9JieKTpOHHOH MHKpOCKOnHH AaJI BnOJIHe 
xopomne pe3yjiBTaTBi. 
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SCANNING ELECTRON MICROSCOPY IN STUDIES OF SOME PARASITIC 

PROTOZOA OF FISHES 
G. E. Gorjushkin, Y. A. Musselius 
SUMMARY 

It is expedient to use the scanning electron microscopy for studies of parasitic Pro¬ 
tozoa of fishes. The structure of myxosporidians (Henneguya psorospermica, Myxidium 
rhodei , Chloromyxum truttae) and Chilodonella cyprini was analysed. Microphotos taken 
by «CWIKscan-100-4» are given. The technique of the preparation of the object for scan¬ 
ning microscopy with regard for its structure is discussed. 



